HE growing of alfalfa in certain areas of the northern T half of Wisconsin has been rather unsuccessful because of winterkilling. Consequently, the hay produced in that part of the state is often mostly timothy with some clover, and is therefore comparatively low in feeding value. Fortunately, recent experiments in these areas have shown that good crops of alfalfa can be grown, and winterkilling practically eliminated by proper lime and .fertilizer treatments. The main purpose of the present investigation was to determine how these treatments affect the chemical composition of the alfalfa plant so as to promote its ability to withstand winter injury, and thus continue to give satisfactory yields.
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LITERATURE REVIEW
' A review of the literature reveals ,that a number of factors may be involved in the winter survival of alfalfa in the temperate region where winter temperatures often go quite low. Among the factors often given which determine the ability of plants to survive such conditions are its contents of nitrogen, sugars, reserve carbohydrates, and cations, particularly potassium. It is also generally known that certain varieties are more resistant than others to low temperatures. In 1852, Lindley (12), in reviewing the work of early investigators, was probably the first to connect the depression of the freezing point of the cell sap with the cold resistance of plants. Later on Chandler (3) found that the ability of plants to withstand relatively low temperatures increased as the sap density of the tissue increased.
A number of investigators have reported that the application of fertilizer, particularly potash, to alfalfa favored the survival of the crop. Kucinski et ul. (11) noted that alfalfa grown on plots which did not receive potash was more subject to winterkilling, and was often replaced by thick stands of grass and weeds the following year. Seay et ul. (15) working with Spencer, Antigo, and Almena soils, found that topdressing alfalfa in the fall with muriate of potash increased the number of living plants present the following year. In another experiment, Attoe and Truog ( 2 ) also found that winter survival of alfalfa was promoted by fertilization with potash.
The effect of nitrogenous substances, present in the alfalfa plant on its ability to survive the winter was also extensively studied by a number of workers. Gorke (7) was among the first to emphasize the importance of the coagulation of the cell proteins as a cause of death to plant cells. H e found that the extent of coagulation varied directly with siderable extent responsible for imparting w to plants. He believed that the protoplasmic the plant cells were of primary importance in process.
Graber et ul. ( 9 ) emphasized the impor reserves *of carbohydrate in the alfalfa root winter hardiness of the plant. Dexter ( 4 ) f ing the hardening process there occurred a of carbohydrates and other reserve foods du in the respiration rate and continued photos plant. Grandfield (8) pointed out that a tion of sugar in the crown buds of the alfalf survival. He also found that high contents and nitrogen in the buds tended to bind th the protoplasm and were associated with a of total water and good winter survival of t Rosa (14) studied the changes in the qua water of various plants during the hardeni found that the amount of bound water in and the amount of total water decreased duri He thought this might be due to changes i taining power of the cell colloids of pla hardening process.
EXPERIMENTAL PROCEDU
For the various tests reported in the present p year-old alfalfa plants were taken at different ti and 1951 from fertility plots established on Spe Barran County. A four year rotation of corn, oa of alfalfa-timothy hay was followed on four bl that each crop was represented every year. The of ground limestone, superphosphate, and muriate had been applied to these plots in 1942 to estab lime and fertility levels are given in table 1. Su superphosphate and muriate of potash were app rotation to maintaiin the fertility levels originally
The average estimated amounts of winterkilling was evident in May in second year hay over a years on these plots are given in table 1. The alfalfa roots and crowns were taken to the labor free of soil. Except for the new shoots which inches or less in length, the tops were remove For the chemical analyses, the roots were dried a and stored in stoppered glass bottles.
The potassium in the alfalfa tissue was extracte
